Effects of agmatine, interleukin-10, and cyclosporin on spontaneous pain behavior after excitotoxic spinal cord injury in rats.
Intraspinal injection of the AMPA/metabotropic receptor agonist quisqualic acid (QUIS) results in a pathophysiology that leads to excessive grooming behavior, which has been proposed as a model of spontaneous at-level pain after spinal cord injury (SCI). To further characterize the onset and progression of this behavior we evaluated the effects of 3 drugs, agmatine (Agm), interleukin-10 (IL-10), and cyclosporin A (CsA), on different characteristics of this behavior. In these experiments rats were given saline, Agm, CsA10, or CsA20 once daily for 14 days (or a single injection of IL-10) starting either 30 minutes post-QUIS (group 1) or 10 to 18 days post-QUIS when excessive grooming behavior had been established (group 2). In the first group of animals agmatine, IL-10, CsA10, or CsA20 reduced the longitudinal extent of neuronal loss in the spinal cord compared to QUIS-injected animals treated with saline. The behavioral consequences of this effect included the delayed onset of excessive grooming behavior, reduction in the area of skin targeted for excessive grooming, and reduced grooming severity. Animals treated at the time of excessive grooming onset showed significantly reduced grooming area, grooming severity, and neuronal loss in the spinal cord compared to QUIS animals treated with saline. In conclusion, systemic administration of Agm, IL-10, or CsA significantly delayed the onset and reduced the severity of a spontaneous pain-like behavior. These effects are believed to be due, in part, to the neuroprotective properties of these drugs against QUIS-induced excitotoxicity. The effective treatment of excessive grooming behavior suggests that Agm, IL-10, and CsA modulate ongoing cellular events responsible for the progression of this behavior.